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Abstract 
Background: To  find out the morphological 
effects of different doses of lead acetate on the 
kidneys of mice at different intervals of time. 
Methods: A total of 72 albino mice were taken, 
after acclimatization. They were grouped in 4 
groups, A, B, C and D, each having 18 mice. Groups 
B, C and D received lead acetate in deionized water 
in the doses of 2, 4 and 8 mg / kg / day respectively, 
while group A received only deionized water.After 
every 3 weeks, 6 animals from each group were 
sacrificed and kidneys were processed for 
histopathological examination. Their morphology 
was seen and findings were compared with control 
groups. 
Results: Initial lesions observed at 3 weeks 
duration were cytomegaly and karyomegaly of lining 
epithelium of proximal tubules along with hydropic 
change. At this stage glomeruli showed congestion, 
prominent lobulation and increased cellularity. 
Interstitium showed mononuclear infiltration.These 
changes were followed at higher levels and duration 
of exposure by tubular dilatation, basement 
membrane thickening, tubular necrosis and 
Intraluminal casts along with signs of regeneration 
(binuclear cells in tubular lining), vessel walls 
thickening, interstitial mononuclear infiltration and 
fibrosis. 
Conclusion: Kidney is a sensitive organs to 
chronic low level lead toxicity causing permanent 
damage, which can ultimately lead to renal failure. 
The effects are dose and duration dependent.. 
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Introduction 
    Lead is a naturally occurring abundant heavy 
metal,present in the environment.Occupational and 
environmental exposure to lead is a constant threat 
among workers of different occupations including 
gasstation attendants, traffic policemen,plumbers, 
welders, painters, lead smelter workers and residents 
living near lead smelters.1- 5Animals that graze near 
highways have high lead content in their milk.6 
Cosmetics like Surma, contaminated herbal products 
and lead painted children toys are also reported to 
cause lead toxicity. 7, 8 Lead exposure to human health 
has been reduced in many developed countries but 
lead toxicity is still common especially in children,in 
developing and under developed countries where 
screening is not done for environmental pollution. 
    Lead toxicity can affect gastrointestinal tract, 
nervous system, reproduction and cardiovascular 
system.The damage done by lead toxicity is dose and 
duration dependent.9 Prolonged, high dose lead 
exposure causes acute lead poisoning .Children are 
more prone to get this toxicity which affects the brain 
causing convulsions, coma and death.10,11 Those who 
survive the acute toxicity will have low IQ level, 
neuropathy, retarded neonatal growth, abdominal 
colic, behavioral and mental problems, 
tubulointerstitial nephritis and cancer. 11-15 
    The effects of chronic low level exposure of lead is 
being studied extensively to reveal chronic, sub clinical 
lead toxicity and dose response relationship to 
describe these early effects on different organs 
including kidneys 9, 16. Kidneys are the main excretory 
organ of lead so they are vulnerable to get damaged 
by its toxic effects especially in patients who are 
previously exposed to lead in different occupations.  
Chronic exposure of lead at low levels initially causes 
no symptoms but after prolonged low level exposure, 
lead is accumulated in the body, blood lead level rises 
and glomerular filtration rate decreases causing 
impairment of renal functions leading to high blood 
pressure and renal failure.14 
    Epithelial cells of the proximal tubules are main and 
primary site affected by lead toxicity.. It’s 
accumulation in proximal tubules may cause 
hyperuricaemia leading to gout. Progressive 
destruction of lining epithelial cells of proximal 
tubules is the initial event which ultimately leads to 
interstitial fibrosis and tubular atrophy17.       
Material and Methods 
     Seventy two Albino mice of species Musmusculus 
were used in this study. Mice were 8 weeks old and 
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were equal in number from both sexes. Animals were 
kept in cages of 18″x 12″ x 6″ with wire gauze covers. 
Males and females were kept in separate cages. 
Sawdust (2 mm thick) was spread on the floor of each 
cage to absorb urine and was changed daily. 
Temperature was maintained at 25 ± 2 0C and 
humidity 50 – 55 %. They were fed poultry feed no.3 
(Morgen Feeders, Karachi) and deionized water was 
given in glass bottles fitted with nozzles, ad 
libitum.After acclimatization for 1 week,six mice, three 
from each sex were anesthetized by ether till death; 
mice were fixed on dissection board. Kidneys were 
exposed and dissected out. They were weighed and 
kept in labeled jars containing neutral buffered 
formalin (for zero group). 
    Remaining 72 mice were divided into 4 groups (A, 
B, C and D) each having 18 mice with equal number of 
males and females.18 mice of group A were control for 
all other groups throughout the study. Lead acetate 
was dissolved in deionized water to get 200, 400 and 
800 mg/ 100 ml solution. Group B, C and D received 
Lead acetate 2, 4 and 8 mg/kg/day respectively orally 
(five days in a week) the control group received equal 
amount of deionized water at the same frequency and 
volume. After every 21 days, six mice from each group 
(three from each sex) were anesthetized till death. 
Mice were fixed on dissection board, kidneys were 
exposed and dissected out. They were kept in labeled 
jars containing neutral buffered formalin for fixation. 
After gross examination, kidneys were processed, 
embedded in paraffin and 3-4 µm thick tissue sections 
were taken, stained with Haematoxylin- Eosin, 
Periodic Acid- Schiff (PAS),ZN and Grocott- Gomori 
Methenamine Silver stain. Statistical analysis was done 
and the lesions produced in different groups of 
animals were compared by Fishers Exact Test18. 
 
Results 
    Significant cytomegaly, karyomegaly and hydropic 
change was seen as early as 3 weeks in all levels of 
exposure (Figure 1). Binucleated cells were seen in the 
lining epithelium of proximal tubules with increased 
duration of exposure (Figure 2). Significant tubular 
necrosis, dilatation, tubular basement membrane 
thickening and casts were also seen with increased 
dose and duration of exposure (Figure 3). Significant 
tubular basement membrane thickening was seen with 
increased duration of exposure (p=0.03, p=0.001). No 
group showed tubular atrophy or intranuclear 
inclusions at any level of exposure (Table 1).  
     Significant glomerular congestion and increased 
cellularity was seen as early as 3 weeks in all levels of 
exposure as compared to control groups (Figure 5). 
Prominent lobulation and glomerular atrophy was 
seen with increased dose and duration of exposure as 
compared to control groups. No significant glomerular 
sclerosis was seen at any level or duration of 
exposure(Table 2) 
     Significant vessel wall thickening was seen with 
increased dose and duration of exposure (p = 0.03, p = 
0.007).Interstitial infiltration was seen as early as 3 
weeks in all levels of exposure as compared to control 
groups. Interstitial fibrosis was noted only in group D 
at higher level of exposure. No significant arteritis, 
vascular thrombosis or interstitial edema was seen at 
any level or duration of exposure(Table 3). 
Table 1: - Morphological features of renal tubules in different groups at 3, 6 and 9 weeks duration as 
compared to control groups 
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Table 2:- Morphological features of renal glomeruli in different groups at 3, 6 and 9 weeks 
 duration as compared to control groups 
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Table 3: -Morphological features of renal blood vessels and interstitium in different groups at 3, 6  
and 9 weeks duration as compared to control groups 
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Figure – 1: Photomicrograph Showing Cytomegaly / 
Karyomegaly. (H & E x 400)  
 
 
 Figure – 2: Photomicrograph Showing Binucleated 
cells in the lining epithelium of  proximal tubules (H & 
E x 400)  
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Figure – 3: Photomicrograph Showing Tubular 
necrosis and dilatation (H & E x 400)  
 
 
Figure – 4: Photomicrograph Showing Tubular casts 
(H & E x 400) 
 
 
Figure – 5: Photomicrograph Showing Glomerular 
Congestion (H & E x 400)  
 
Discussion 
     Lead as a contaminant of the environment, is toxic 
to human organs including kidney, mainly the 
proximal tubules.4 Lead is absorbed primarily through 
the respiratory and gastrointestinal systems and is 
mainly excreted through feces, urine, breast milk and 
saliva.19 Children are found to have higher absorption 
rate.  
     The renal effects of lead appear to be mediated 
through direct action on smooth muscles. Kidneys 
have high perfusion rate and transport for ions and 
solutes. Before excretion from the body, solutes get 
concentrated after the reabsorption of water and make 
the kidneys extremely vulnerable to lead induced 
toxicity.20 Renal epithelial cells of the proximal 
nephron are target sites for many nephrotoxic 
chemicals and lead can also involve both renal tubules 
and glomeruli.21In present study no gross lesion was 
found at any level,may be due to low level and short 
duration of exposure.The finding corresponds well to 
the results of other studies.21 
    The cells lining the proximal tubules appear to be 
the most sensitive part of kidneys to lead. Cytomegaly, 
karyomegaly and hydropic change were initial lesions 
observed in present study in group B (2mg / kg / 
day), at 3 weeks duration. Binucleated cells in the 
lining epithelium of the proximal tubules indicate 
regeneration. These were seen in groups 
comparatively early in the course but at moderate 
level of exposure. Tubular dilatation and basement 
membrane thickening are well known lesions in 
nephropathy and were also seen in the present study. 
Necrosis, and intraluminal casts (due to leakage of 
proteins in the tubules by damaged glomeruli and 
tubular cells) were seen significantly at higher level 
and duration of exposure which is in accordance with 
other studies. 20, 21Present study did not reveal any 
intranuclear inclusions at any level of exposure .This is 
in agreement to the previous studies that‘acid fast 
inclusions are not always present’or that ‘they were 
found only in acute high level of exposure.20, 22 
     No glomerular change was seen by Fowler et al at 
25 ppm dose of lead given for 2 months.25  However 
our study showed glomerular congestion and 
increased cellularity which are the early reaction to 
lead acetate and were  also seen by Viskocil et al at the 
dose of 1 % lead acetate for 2 months. Increased 
cellularity is due to increased number of endothelial 
and probably mesangial cells.Prominent lobulation in 
glomeruliwas seen in the present study with increased 
dose and duration of exposure, which is consistent 
with that of Vyskocil et al. No significant glomerular 
sclerosis was seen at any level or duration of exposure 
which is in accordance with other studies.20- 22 
In present study vessel walls showed dose dependent 
increased wall thickness, which was consistent with 
the findings of Vyskocil et al. In the present study, no 
significant arteritis or vascular thrombosis was seen at 
any level or duration of exposure. 
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     Significant number of animals showed moderate to 
dense focal interstitial perivascular mononuclear 
infiltration. It was seen in all groups (B, C and D) at 3 
weeks duration. This shows that interstitial reaction 
starts at very low dose of lead and at very short 
duration of exposure. Progressive destruction of 
tubular cells and their replacement by fibrosis is a 
common feature seen in end stage renal disease. 22 In 
present study only group D showed mild focal fibrosis 
at 9 week duration. No interstitial edema was seen at 
any level or duration of exposure. 
 
Conclusion 
1.Chronic lead toxicity is a major but preventable 
health problem. 
2.Since the effects of lead poisoning are permanent so 
attention must be paid to detect sub clinical effects and 
reduce occupational and environmental exposure to 
minimum.  
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